Objective: We perform a systematically search, appraise and synthesize of the best available evidence on the effectiveness of Progressive Muscle Relaxation (PMR) in the adults with schizophrenia, in any setting, regarding anxiety, personal and social functioning, cognition, and well-being. Method: Major databases were searched to find both published and unpublished studies from inception until April 2017, using Schizophren* AND Relax* as keywords, and studies published in Portuguese, English, Spanish, Italian, French were considered for inclusion in this review. Methodological quality was assessed by two independent reviewers using the Critical Appraisal Checklist for Randomized Controlled Trials from the Joanna Briggs Institute. Results: From a total of 1172 studies, five studies, involving 216 adults with schizophrenia, met the inclusion criteria for this systematic review after assessment of their methodological quality. These studies reported benefits in experimental group participants after PMR intervention on anxiety (assessed with
Symptoms of anxiety can appear early in the course of schizophrenia, affecting negatively the existing prodromal psychotic symptoms and accelerating the onset of psychosis (American Psychiatric Association, 2013; Tandon et al., 2009) . Moreover, there is a growing evidence showing that patients with schizophrenia, as compared to general population, have an increased risk of comorbid lifetime anxiety disorders, with prevalence rates ranging from 3.6% to 39.5% (Pallanti et al., 2013; Achim et al., 2011) . The anxiety disorders can cause functional disability, being associated to an increased risk of suicide, poorer quality of life, poorer social functioning and lower self-esteem (Pallanti et al., 2013) .
The successive exposure on the situations that induce stress or anxiety may trigger hypersensitivity for unpleasant stimuli and lead to the more accelerated and more intense activation of biological mechanisms that are responsible for maintaining homeostasis (McEwen, 1998) . Over-activation of these mechanisms may cause overtension of skeletal musculature that provokes dysregulation in various physiological systems, including central nervous, autonomic, neuroendocrine, cardiovascular and immune systems (McGuigan and Lehrer, 2007) developing a form of subclinical inflammatory state, enhanced oxidative stress level, decreased level of neurotrophins and/or impaired hypothalamic-pituitary-adrenal axis response, driving to significant impact on the health of schizophrenic patients (Misiak et al., 2014) .
One of the methods used to reverse the process of prolonged and heightened skeletal muscle tension and to relieve the anxiety and stress is relaxation (McGuigan and Lehrer, 2007; Jacobson, 1976; Vickers and Zollman, 1999) . Relaxation consists of complex responses at motor, visceral and behavioral levels. Motor and visceral responses involve tensing a group of muscles while breathing in, holding the contractions for a short period of time (for example, 15 seconds) and then releasing the muscles while breathing out (Vickers and Zollman, 1999) . Behavioral responses involve observation, discrimination and verbalization of existing changes in the neuromuscular system and allow the development of skills of conscious releasing of tension and the generalization of this learning effect for the other groups of muscle (Jacobson, 1976; Vickers and Zollman, 1999; Payne, 2005) .
The Progressive Muscle Relaxation of Jacobson (PMR) is one of the relaxation techniques widely used for the relief of stress and anxiety (Vickers and Zollman, 1999) .
The PMR is easily learned and its beneficial effects include, but are not limited to, reduction of anxiety and depression, enhancement of feelings of self-control and enhancement of coping abilities in the stressful situations (McGuigan and Lehrer, 2007; Chen et al., 2009) . Studies including schizophrenic patients have also evidenced the beneficial impact of the PMR, with positive changes being observed through the alleviation of anxiety, reduction of psychological stress and increase in psychological well-being (Chen et al., 2009; Georgiev et al., 2012) .
To date, one systematic review (SR) assessing the effectiveness of the PMR in schizophrenic patients was conducted (Vancampfort et al., 2013) , based on the findings from three randomized controlled trials (RCTs) involving 146 schizophrenic patients, the SR authors concluded that the PMR is a promising intervention for the reduction of anxiety and psychological distress, and the improvement of subjective well-being, being potentially useful in acute and chronic impatient settings (Vancampfort et al., 2013) . Nevertheless, the referred SR only searched for randomized controlled trials and focused on a very restricted set of outcomes. The effects of the PMR were not controlled for the confounding variables, such as age, severity of the disorder, and the presence/absence of the acute psychotic symptoms, and also didn't compare the effects of the PMR with the effects of other relaxation or stress-reducing techniques.
Because of all these reasons and also updating of the existing evidence, there is a need for a new SR on the effectiveness of the PMR in patients with schizophrenia, in order to identify additional research aiming the effectiveness of progressive muscle relaxation on the anxiety in adults with schizophrenia.
Therefore, the objective of this review was to systematically search, appraise and synthesize the best available evidence on the effectiveness of Progressive Muscle Relaxation (PMR) in the adults with schizophrenia, in any setting, regarding anxiety, personal and social functioning, and well-being and other outcomes.
More specifically, the review focused on the following question: What is the effectiveness of PMR training on anxiety, social isolation, personal and social functioning, cognition, conversation, and well-being in adults with schizophrenia?
In this systematic review the set of objectives, inclusion criteria and methods of analysis for this review were specified in a priori published protocol (Melo-Dias et al., 2014) .
Main text

Methods
This systematic review was guided by JBI methodology for Systematic reviews of effectiveness (Tufanaru et al., 2017) .
Inclusion criteria
Population: adults (aged 18 and over), with current DSM-IV Schizophrenia diagnosis, in any setting.
Intervention: PMR (Jacobson's Model) regardless of the number and duration of sessions.
Comparator: No intervention (usual care) or another type of intervention referred to as relaxation intervention.
Outcomes: Primary outcomes e anxiety, social isolation, personal and social functioning, published protocol cognition, sadness, conversation, and well-being; Secondary outcomes e Physiological measurement/vital signs and others (respiratory rate, blood pressure, heart rate, skin temperature), and structured observation of tense/relaxed postures.
Study design: randomized controlled trials, quasi-experimental, before and after studies, prospective and retrospective cohort studies, case control studies, and analytical cross-sectional studies.
Search strategy
The search strategy aimed to find both published and unpublished studies. A threestep search strategy was used in this review. An initial limited search of MEDLINE and CINAHL was undertaken, followed by an analysis of the text words in the title and abstract and the index terms used to describe the article. A second search using all identified keywords and index terms was then undertaken in April 2017 across all included databases (see search strategies by databases in Table 1 ). Thirdly, the reference list of all identified reports and articles was searched for additional studies. Studies published in Portuguese, English, Spanish, Italian, French were considered for inclusion in this review.
The search was conducted with no time limits to include in this review all existing studies about this topic. The searched databases include: CINAHL (via EBSCO), Directory of Open Access Journals (DOAJ), ERIC, Medline (via PubMed), PsycNET, Scielo Citation Index, The Cochrane Central Register of Controlled Trials, Embase, PEDro. Also, the search for unpublished studies was conducted in the following databases: CAPES (www.capes.gov.br) and RCAAP e Scientific Open Access Repository of Portugal (http://www.rcaap.pt).
Study screening and selection
Search results were included in an Endnote file and then the duplicates were removed. All identified studies were assessed by two independent reviewers based on title and abstract according the inclusion criteria. All full-text papers that did not present sufficiently data on title or abstract to make a decision, were assessed by two independent reviewers to check whether they met the inclusion criteria described above. Any disagreements that arose between the reviewers were solved through discussion.
Assessment of methodological quality
Quantitative papers selected for retrieval were assessed by two independent reviewers for methodological validity prior to inclusion in the review using JBI Critical Appraisal Checklist for Randomized Controlled Trials (Tufanaru et al., 2017) . The disagreements that arose between the reviewers were resolved with a third reviewer. Authors of primary studies were contacted to clarify information.
Before the assessment of methodological quality, the reviewers decided to include all studies that meet the inclusion criteria and discussed the methodological fragilities of the studies.
Data extraction
The two reviewers extracted data from studies independently, using the standardized data extraction tool from JBI-SUMARI (JBI, 2014) which included participant characteristics, intervention characteristics and methods of the study, assessment characteristics and outcomes of significance to the review question. 2.1.6. Data synthesis Significant differences were found between participants, interventions, outcome measures (clinical heterogeneity) and designs (methodological heterogeneity) (Tufanaru et al., 2015) . For these reasons, we were unable to perform a metaanalysis. Thus, the synthesis is presented in narrative form according to the outcomes of interest (Tufanaru et al., 2017) .
Results
Study selection and inclusion process
A total of 1172 potentially relevant studies were identified through database searching, and three additional studies found in other sources (reference list of articles). Of those, 213 were duplicates. Of the remaining 962 articles, 937 were excluded after screening by title and abstract. From the 25 remaining articles, 20 were excluded after the full-text analysis revealed that they did not meet the inclusion criteria. The methodological quality of the remaining five studies was assessed and all of them were included in the synthesis. The five studies included 216 adults with schizophrenia. Fig. 1 illustrates this process.
Methodological quality of included studies
Two independent reviewers assessed the five studies (Table 2) .
In three studies, the authors were contacted to obtain more information, and all authors answered about assignment to treatment groups, methods used in randomization, blindness to treatment and to assessment strategies.
All five studies showed similarity at baseline between groups (experimental and control) concerning the demographic characteristics of the population and outcomes of interest, with the exception of Georgiev et al. (2012) , where anxiety scores (assessed by SAI) were not similar at baseline between groups.
The information related to true randomization and participant blinding was always unclear. Due to the nature of the intervention, the practical difficulties of blinding participants to the interventions were recognized.
Findings of the review
We present a narrative synthesis of the five included studies (Hassel et al., 1982; Chen et al., 2009; Vancampfort et al., 2011; Georgiev et al., 2012; Wang et al., 2015) . Full details of the included studies reported by the authors are presented in Chen et al. (2009) , described similar tendency of decreased state anxiety, namely in the experimental group (EG), the Beck Anxiety Inventory (BAI) range prior to intervention 9e21 points and the mean was 16,4 AE 4.4 SD. In the control group (CG), the BAI range 11e20 points and the mean were 15 (Table 4) .
Each question of BAI scale scores from zero to three, with totals be considered normal from 0 to 7, mild anxiety from 8 to 15, and moderate anxiety from 16 to 25, and severe anxiety from 26 to 63.
Anxiety baseline on Beck score was moderate (16 points) in EG patients and mild (15 points) in CG patients, anxiety at one-week post-intervention was normal (7 points) in EG and mild (13 points) in CG.
The difference in the severity of anxiety between both groups was significant after 11 days of PMR intervention (Z ¼ -4.1, p < 0.0001). Follow up after the 11 days of intervention, mean anxiety severity was still lower in the experimental group than in the control group (Z ¼ -2.0, p ¼ 0.0446). The group met once to complete pre-training assessment scales and to have the goals and procedures of the training explained to them. They were informed that their group would not begin meeting for approximately 6 weeks. After the 6-week waiting period, the WL group met again. At that time the WL, AMT,and R groups completed post-training assessment scales. Post-training therapist rating scales also were completed at this time.
Once the scales were complete, the WL group began the AMT training program. After 6 weeks of AMT training, the remaining 8 WL group Ss once again completed post-training questionnaires.
The nature, purposes, and requirements of the study were explained fully to each S prior to inclusion in the program. Pretests were administered to the Ss (STAI) and their therapists (Therapist Rating Scale). Measured Outcomes:
Generalized anxiety.
Reported anxiety, observed anxiety, ability to work effectively in therapy, social ability, ability to manage anger, ability to manage emotions, ability to achieve personal goals, and psychiatric status.
Instruments: The Spielberger Trait Anxiety Inventory (STAI) and the Therapist Rating Scale (scale consisted of eight questions) post-treatment anecdotal questionnaire (to allow the participants to voice their opinions of the program in their own words.) Assessment periods: Pretests were administered to the Ss (STAI) and their therapists (Therapist Rating Scale). Therapists were instructed to consider only the preceding 30 days when they were rating their patients; After 6 weeks of training WL, AMT, and R groups completed post-training assessment scales. Post-training therapist rating scales also were completed. Limitations of the studies: Because of constraints imposed by the hospital administration, it was not possible to alter the patient's regular therapy program or medication regime for purposes of this study.
(continued on next page) Subjects were led into a sound-proof therapy room and asked to sit in a half recumbent position on a therapy chair with no distractions. Each person was covered with a comfortable sheet and the room lights were then dimmed. The airconditioned temperature of the room was set at 23 C. The volume of the instructions played to the experimental group was set between 40e50 decibels, which was an acceptable sound level. To ensure program standardization, the PMRT audiotape employing Jacobson's progressive muscle relaxation protocol included progressive relaxation of groups of muscles and deep breathing for 25 minutes. The PMRT tape contained instructions for systematic tensing and relaxation of specific muscle groups, starting with the groups of muscles in the upper body and progressing down to the lower part of the body.
Control group (n ¼ 6; 3 male and 3 female) Control group patients received a placebo intervention (they were quietly led to a therapy chair in the same therapy room, at the same set time each morning, with no other interventions given).
Measured outcomes: anxiety, positive symptoms, most frequently diagnosed psychiatric illness/disorder; patient's perceived overall disease status, finger temperature. Despite the positive findings, we must underline the potential biases related to the blindness, randomization methods, and therapist's factors. We must also underline the fact of this clinical evaluation was conducted from 11 consecutive sessions of during 40 minutes of progressive muscle relaxation intervention. Beck Anxiety Inventory (BAI). The BAI developed by Aaron Beck in 1988 includes 21 questions, each question having four possible scores between 0e3. When the scores are summed, 0e7 points are normal, 8e15 points indicate mild anxiety, 16e25 points indicate moderate anxiety and 26e63 points indicate severe anxiety (Julian, 2011) . Scale for the assessment of positive symptoms (SAPS). The semi-structured questionnaire assesses characteristics of hallucinations, delusions, bizarre behaviours, aggressive and anxious behaviours and impaired active reasoning. Each question is evaluated at six levels, from 'problem nonexistent' to 'extremely severe' (Chen et al. 2009 ). Mini-international neuropsychiatric interview is a structural interview scale that assesses for the most frequently diagnosed psychiatric illness/disorder. It is based upon the Diagnostic and Statistical Manual of Mental Disorders e Fourth Edition (DSM-IV) and (continued on next page) Disease severity has seven levels, from 'no disease' to 'extremely severe'. Changes in the progression of the disease are divided into seven levels, from 'improved greatly' to 'very bad'. Treatment efficacy is divided into four levels, from 'improved greatly' to 'no improvements' (Chen et al. 2009 ). During the baseline procedure, finger temperature was continuously recorded for five minutes allowing the subjects to stabilize from previous activities and thus reducing arousal associated with the experimental setting. The first two minutes of baseline were discounted; the remaining three minutes were averaged and obtained as the baseline levels. Assessment periods: On the day prior to commencement of the intervention, the following instruments were administered the Mini-international neuropsychiatric interview (MINI); the scale for the assessment of positive symptoms (SAPS); clinical global impression (CGI) and the BAI. The BAI and the SAPS were again completed at the end of 11 days of PMRT or control intervention and one week after cessation of PMRT or control intervention. Finger temperature was measured prior to and three minutes after each PMRT session.
(continued on next page) Each question is evaluated at six levels, from ''problem nonexistent'' to ''extremely severe.'' Assessment periods: All patients were evaluated at baseline (within 72 hours before the interventions) and at the end of weeks 5 (when the interventions ended) and week 15 (a 10-week follow-up after the interventions).
The degree of anxiety improvement was significantly higher in the progressive muscle relaxation training group than in the control group after progressive muscle relaxation training intervention (p < 0.0001) and at follow-up (p ¼ 0.0446); the mean BAI score fell from 16.4 pretest to 5.8 post-test.
Clarification for the post-intervention means and SD of the experimental group was requested by email to the author Kueiru Chou (Chen et al., 2009 ), but he did not answer.
Another study also assess anxiety, was Hassel et al. (1982) using the Spielberger Trait Anxiety Inventory (STAI).
The STAI is a commonly used measure of trait and state anxiety, has 40 items, 20
items allocated to each of the S-Anxiety and T-Anxiety subscales. Range of scores for each subtest is 20e80, the higher score indicating greater anxiety. A cut point of 39e40 has been suggested to detect clinically significant symptoms for the S-Anxiety scale; however, other studies have suggested a higher cut score of 54e55 for older adults (Julian, 2011; American Psychological Association, 2018) .
Covariance and post-hoc Newman-Keuls analysis was carry out on STAI scores reporting the following adjusted means, group AMT (Anxiety Management Training) ¼ 49.70; group R (Applied Relaxation) ¼ 51.57, and group WL (Wait List) ¼ 58.50 (Table 4) .
This analysis point out that the group WL mean (p < .05) was greater than the group AMT and group R, and within these means was similar to each other. Consequently, the mean of the WL group (non-treated) contrasting with the group AMT and group R means significant decrement in STAI scores, show effects of treatments in reduction of generalized anxiety (Hassel et al., 1982) .
Correspondingly expressive decrement in STAI scores on the group AMT and group R contrasting with the group WL show effects of treatments in reduction of generalized anxiety.
Clarification for the data of post-intervention means of all groups involved in investigation was requested by email to the author Larry J. Bloom, that respond to all questions about quality assessment of the study except the data and values requested about of post-intervention assessment.
Primary outcome: personal and social functioning
Two of the five studies included in this systematic review assessed personal and social functioning.
Specifically, Hassel et al. (1982) assessed with the Therapist Rating Scale, both abilities to achieve personal goals and social ability.
The Therapist Rating Scale contained eight items, namely, reported anxiety, observed anxiety, ability to work effectively in therapy, social ability, ability to manage anger, ability to manage emotions, ability to achieve personal goals, and psychiatric status (Hassel et al., 1982, p.281 ) and all three groups means were subject to Newman-Keuls multiple comparison analysis for significance. Therefore, main effects of treatment were important to abilities to achieve personal goals (item 7), F (3, 35) ¼ 6.02, p < .01, and without significance on social ability (item 4) F (2, 35) ¼ .29, p < .05.
AMT, R, and WL groups show 2.70, 3.07, and 4.44, respectively for the adjusted means, and post-hoc analysis point out that AMT group and R group don't differ from each other, and consequently (because of treatment) significantly less that the WL group mean, p < .05.
In turn Wang et al. (2015) assessed Functional disability with a self-report instrument, the Sheehan Disability Scale (SDS) that assess work or study, social life, family life or home responsibilities with a 10-point visual analogue scale, from extreme disability (10) to no disability (0).
In this study treatment major effect was on all SDS scores and also in other outcomes, namely schizophrenia positive symptoms and also Quality of Life (Table 5) .
Therefore, differences were found between treatments on functional disability, Quality of Life and schizophrenia positive symptoms, with the major effect on Quality of Table 5 . SDS scores at baseline (within 72 hours before the interventions), the end of weeks 5 (when the interventions ended) and week 15 (a 10-week follow-up after the interventions). Life, proceed from functional disability, and at last schizophrenia positive symptoms.
Comparing the different treatments, Wang et al. (2015) demonstrated in Table 5 no significant effects form education and PMR alone, but the combined intervention of education with PMR had statistically significantly better effects on SDS score at the end of experimental group then the control group.
Primary outcome: well-being
Two of the five studies included in this systematic review assessed Well-being.
In the studies of Vancampfort et al. (2011) and Georgiev et al. (2012) well-being (and also stress and fatigue) was assessed with the Subjective Exercise Experiences Scale (SEES). The SEES represent one of the most reliable and valid instruments for assessing subjective well-being in exercise settings and subdivides in two subscales, psychological stress and positive well-being. Each subscale contains four items, which are scored on a scale from 0 (not at all) to 7 (entirely). Higher scores on a subscale indicate a higher perception for this factor. Vancampfort et al. (2011) reports that Scheff e post-hoc analysis revealed that within the progressive muscle relaxation group significantly increased subjective wellbeing could be observed, and effect sizes for progressive muscle relaxation were þ1.26 (95% CI ¼ 0.65 to 1.84) for subjective well-being. Table 6 presents the well-being scores before and after progressive muscle relation and control condition where can see the clear tendency of increased well-being responses.
In turn in Georgiev et al. (2012) study we can acknowledge as well that increase on well-being (Table 6 ) and reported effect sizes for PMR as þ1.01 (95%CI ¼ 0.45 to 1.54) for subjective well-being. With regard to all remaining primary outcomes: Social Isolation, Cognition, Sadness and Conversation, although originally outlined in the review protocol, none included study reported results related to this outcome.
Secondary outcome: skin temperature
Only one of the five studies included in this systematic review assessed skin temperature. Chen et al. (2009) report that the Mann-Whitney U-test showed after 11 days of PMR, the mean increase in finger temperature was significantly greater in the experimental group than in the control group, 0.4 and 0.2 C respectively (U ¼ 29.5, p < 0.05). The authors presented the physiological explanation for an increase in finger temperature: "when a subject is anxious, subcutaneous arteriole vasoconstriction reduces the amount of heat lost in the periphery which results in a decreased skin temperature and cold extremities" (p. 2189).
With regard to all remaining secondary outcomes: physiological measurement/vital signs (respiratory rate, blood pressure, heart rate) and structured observation of tense/relaxed postures, although originally outlined in the review protocol, none included study reported results related to these outcomes.
Discussion
This review set out examine the effectiveness of progressive muscle relaxation training for adults diagnosed with schizophrenia additionally aiming to determine if there is enough information to provide answers to questions of the impact the effectiveness of PMR in levels the anxiety, personal and social functioning, and well-being in adults with schizophrenia.
As primary findings from the five selected randomized controlled trials studies with 216 adults with schizophrenia it is evident from this review the increased well-being in participants as well as the significantly decreased state of anxiety. Among these, the studies revealed some of the diverse outcomes of interest, namely state of anxiety (assessed by SAI (Vancampfort et al., 2011; Georgiev et al., 2012) and BAI (Chen et al., 2009) ), personal and social functioning (assessed by SDS (Wang et al., 2015) and Therapist Rating Scale (Hassel et al., 1982) , well-being (assessed by SEES (Vancampfort et al., 2011; Georgiev et al., 2012) ), and finally skin temperature (measured with equipment) (Chen et al., 2009 ).
Four studies assessed anxiety (Hassel et al., 1982; Chen et al., 2009; Vancampfort et al., 2011; and Georgiev et al., 2012) . As stated before, symptoms of anxiety were shown to have an impact on subjective quality of life, with higher ratings of anxiety being associated with lower satisfaction with daily activities, family, health and social relationship. Within anxiety disorders comorbidity can cause functional disability, poorer quality of life, poorer social functioning and lower self-esteem (American Psychiatric Association, 2013; Pallanti et al., 2013) , and for that one of the methods used to reverse the process of prolonged muscle tension and to relieve the anxiety and stress is relaxation, as we acknowledge with this review that in all studies, anxiety decreased significantly. Chen et al. (2009) report that the Mann-Whitney U-test showed after 11 days of PMR, the mean increase in finger temperature was significantly greater in the experimental group than in the control group, 0.4 and 0.2 C respectively (U ¼ 29.5, p < 0.05).
As presented, schizophrenia affect various domains of individual functioning with social withdrawal and impaired role functioning (American Psychiatric Association, 2013; NICE, 2010; Tandon et al., 2009; Meijel, 2003; Melo-Dias and Silva, 2015) , therefore this inability is leading to poor quality of life and to the experience of anxiety (Narvaez et al., 2008; Karow et al., 2014; Castle and Bosanac, 2012; Lysaker and Salyers, 2007) , the needed clarification of outcomes related with psychosocial functioning is also important to the treatment of patients with schizophrenia.
Two studies Wang et al. (2015) and Hassel et al. (1982) presented data for this outcome. The first study assessed psychosocial functioning with SDS, referring that PMR (stand-alone intervention) showed no significant effects on the scores of functional disability over time compared with baseline scores. The second study assess with Therapist Rating Scale and, from several items of personal functioning, only reports benefits on ability to achieve personal goals.
Schizophrenic patients are often associated negatively with depressive and anxiety symptoms having impact on subjective quality of life with lower satisfaction with daily activities, family, health and social relationship (Strauss et al., 2012; Huppert et al., 2001) , two studies (Vancampfort et al., 2011; Georgiev et al., 2012) stated that PMR improved and increased subjective well-being in participants.
We must also underline the fact that the different studies have different clinical intervention designs of PMR. Two studies (Vancampfort et al., 2011; Georgiev et al., 2012) analyzed the effects of a single-session of PMR; another study (Chen et al., 2009 ) verified the effects of 11 sessions in consecutive days; and the other study (Wang et al., 2015) used 10 sessions but delivered them twice a week during five weeks, and finally another Hassel et al. (1982) used 6 sessions delivered once per week. Vickers and Zollman (1999) indicated that "most relaxation techniques need to be practiced daily, and typically, patients learn a relaxation technique over the course of eight weekly classes, so it can be problematized whether the design of the programs of PMR have their effects on effectiveness of the intervention.
It can also be argued the fact that the studies not cover all outcomes considered classical in assessing results of this type of relaxation interventions, particularly including vital signs (respiratory rate, blood pressure, heart rate), self-rating of relaxation, and self-rating/self-report from participants using preset descriptive phrases about relaxation/anxiety, structured observation of tense/relaxed postures, as mentioned in the review protocol (Melo-Dias et al., 2014) , in order to increase the possibility to provide more meaningful results of the PMR intervention.
Prospective randomized controlled trials in this area need to be more robust in order to guarantee clear evidence of benefits within specific PMR intervention granted by physiological, psychological, affective and behavioral outcomes.
Limitations of the included studies
The sample sizes of the included studies ranged from ranged from 8 to 31 participants in experimental groups (PMR) and from 6 to 28 participants in control groups.
This range of sample size, the lack of sample size calculation as to the lack of statistical power and effect size in the included studies was also a limitation.
According to the CONSORT statement, sample size calculation should be reported and justified in all published RCTs. Ideally, a study should be large enough to have a high probability (power) of detecting as statistically significant a clinically important difference of a given size if such a difference exists.
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Nevertheless, two studies (Chen et al., 2009; Vancampfort et al., 2013) reported the small sample size as problematic and potentially affecting the generalizability of the findings. The other two studies (Georgiev et al., 2012; Wang et al., 2015) considered an adequate sample size for this type of studies and intervention. Despite these considerations, the majority of the studies reported that further studies with larger samples should be conducted.
Limitations of the review
The methodological quality of all included studies was a major limitation. The studies were unclear about the methods of true random assignment; allocation concealment; and blindness related to treatment allocation of participants and the researchers who assessed the outcomes. Additionally, no study described and included the outcomes of people who withdrew in the analysis.
Although it was exactly the same core intervention e PMR e the studies presented different outcomes to assess effectiveness, and sometimes used different measurement scales to assess the same or similar constructs, and also report different number of sessions and duration of the intervention.
In conclusion, schizophrenia and its course show prodromal deterioration in affective domain that may be reflected through anxiety and depression. The inability to fully recover a daily and social functioning may lead to the feeling of poor quality of life, and to the experience of anxiety and depression, that, in turn, can cause psychological distress and burden of the illness. Specifically, regarding symptoms of anxiety, they were shown to have an impact on subjective quality of life, with lower satisfaction with daily activities, family, health and social relationship, and therefore considered as relevant risk factors for the exacerbation of remitted psychotic symptoms and of the new acute episode.
Is well know that PMR is one of the relaxation techniques widely used for the relief of stress and anxiety, with beneficial effects on reduction of anxiety and depression, enhancement of feelings of self-control and enhancement of coping abilities in the stressful situations.
The studies included in the systematic review provide results on the effectiveness of PMR training on the human responses of adults diagnosed with schizophrenia. Evidence is positive in all five studies, although can be fragile due the diversity of clinical intervention designs of PMR (different number and length of sessions) and the diversity of outcome assessment scales.
Nevertheless, the few results specifically about decreasing state anxiety and improving well-being are optimistic about the effectiveness of PMR in adults diagnosed with schizophrenia.
Based on this synthesis and in the in-depth analysis of the selected studies for this review, we highlight four core clinical practice implications/recommendations:
First, clarity should be ensured and a description of PMR program routine of systematic tensing and relaxing specific muscle groups; Second, PMR sessions should be standardized as much as possible, avoiding excess of variations on audio, voice and a specific therapy script; Third, the design of this PMR clinical intervention, namely the frequency and number of sessions, should be in tune with the daily or weekly routines of social, professional and personal behaviors; Fourth, as a health professional, Nurses may and should deliver PMR as an autonomous nursing intervention to adults diagnosed with schizophrenia, as this variables are sensitive to nursing interventions.
About the Implications for research, additional high quality RCTs (using CON-SORT guidelines) are required to strengthen the current evidence of PMR training for adults diagnosed with schizophrenia.
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